esp@c6net - Document Bibliography and Abstract 



RESIN-SEALED SURFACE-MOUNTING SEMICONDUCTOR 
DEVICE 



Requested Patent: □ JP51 29473 
Application Number: JP1 991 0289882 19911106 
Priority Number(s): 

IPC Classification: H01 L23/28 ; HOI L23/12 ; HOI L23/50 

EC Classification: 

Equivalents: 



PURPOSE:To reduce the size and thickness of the title semiconductor device while a 
mechanism which prevents the deformation of external electrodes or fluctuation of the 
electrodes at the machining time is secured by using the rear sections of inner leads 
connected to internal wiring as external electrodes at the time of directly mounting the 
semiconductor device. 

CONSTITUTION:A semiconductor chip 1 is placed on the die pad 2 of a lead frame. After 
electrically connecting the chip 1 to inner leads 6, the rear of which become external 
electrodes 8, through bonding wires 3, the upper part is sealed with a resin. Similariy, the 
chip 1 is electrically connected to the leads through bumps 4. In other words, the rear of 
the electrically connected inner leads 6 are used as the electrical connecting sections 8 
of the semiconductor device to the outside. Therefore, the size of the semiconductor 
device can be reduced to nearly the same size as that of the chip 1. In addition, the 
thickness of the semiconductor device can also be reduced. 
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English Translation of Extraction of 
Japanese Kokai Patent Publication (A) 
No. 5-129473/1993 

- Omitted - 

[0011] 

Fig. 4 shows the sectional view of the second embodiment. The 
structure of the second embodiment is almost the same as that of the 
first embodiment, except that the die pad (2) for mounting a 
semiconductor chip and the external electrodes (8) are made of a very- 
thin conductive material such as copper foil or the like (with a thickness 
of about 10 to 30 |im). In the structure of this embodiment, it becomes 
possible to reduce the thickness of the semiconductor device by as large 
as several hundreds |um, as compared with the structure of the first 
embodiment. In addition, the reverse side of the semiconductor chip (1) 
is exposed to outside, directly or through a metal portion. Therefore, 
there is provided an advantage that it is easy to release the heat 
generated from the semiconductor device in use after the semiconductor 
device has been mounted on a substrate. The steps of constructing the 
semiconductor device according to the second embodiment are briefly 
illustrated with reference to the sectional views shown in Fig. 5. While 
the first embodiment described above uses a lead frame, this 
embodiment uses a film (10) of polyimide or the like which partially has 
holes as shown in Fig. 5A. A thin conductive material such as copper 
foil or the like is laminated on the above film (10) to form a die pad (2), 
inner leads (5) and external wiring (11). A semiconductor chip (1) is 
mounted on the film (10) attached with this conductive material in the 



same manner as above so as to electrically connect the chip to the inner 
leads. The semiconductor device is sealed with a resin and coated with 
external plating (9). Thus, the semiconductor device has a structure 
shown by the sectional view of Fig. 5B. Then, the film (10) is peeled 
while being heated, so that the semiconductor device has the structure 
according to this embodiment as shown in Fig. 5C. In this regard, it is 
advantageous to previously make thinner the external wires (11) which 
are to be connected to external electrodes as seen in the plan view of Fig. 
5D, so that unnecessary portions of the conductive material outside the 
external electrode (8) can be cut off simultaneously with the peeling of 
the film (10). 
[0012] 

Fig. 6 shows the sectional view of the third embodiment. In the 
third embodiment, the die pad (2) for mounting a semiconductor chip 
(1) has a film (10) of polyimide or the like at the bottom thereof. Except 
for this point, the structure of the third embodiment has not 
particularly different points from those of other embodiments as 
described above. However, this embodiment has an advantage in that 
flux can be washed off after the semiconductor chip is mounted on a 
substrate, because the film (10) is present at a position higher by the 
thickness of the external electrode (8) relative to the level of the bottom 
of the extemal electrode (8) which is used as a connecting portion when 
the semiconductor chip is mounted on the substrate. Further, there is 
another advantage: since the semiconductor device has no portion to be 
electrically connected to the reverse side of the semiconductor chip (1) 
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at the center of the semiconductor device, such a disadvantage as a 
short circuit which would occur when the chip is mounted on the 
substrate can be avoided. In this regard, the die pad (2), although 
comprised in this embodiment as seen in the figure, is not always 
needed in practical use. The steps of constructing the semiconductor 
device according to the third embodiment are briefly illustrated with 
reference to the sectional views shown in Fig. 7. In the third 
embodiment, a thin conductive material such as copper foil or the like 
is laminated on a film (10) of polyimide or the like which partially has 
holes as shown in Fig. 7A, so as to form a die pad (2), inner leads (6) 
and external wiring (11). A semiconductor chip (1) is mounted on the 
film (10) attached with the conductive material in the same manner as 
above so as to electrically connect the chip to the inner leads. The 
semiconductor device is sealed with a resin and coated with external 
plating (9), so that the semiconductor device has a structure as shown 
by the sectional view of Fig. 7B. Then, the film (10) at and around the 
periphery of the semiconductor device is peeled while being heated or by 
other means. Thus, the semiconductor device has the structure 
according to this embodiment as shown in Fig. 7C. In this regard, it is 
advantageous to previously make thinner the wires (11) outside the 
external electrode (8) as in the case of the second embodiment, so that 
such wires can be easily cut off when the film (10) is peeled. 
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[OBJECT] 

The semiconductor device which can be 
reduced in size and thin-shape is provided. 

[SUMMARY OF THE INVENTION] 
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The lead frame with 

6 and the die pad 2 in the same flat surface is 
used. It mal<es the bacl<-side of the inner lead 6 
currently electrically connected by the 
semiconductor chip 1 , the bonding wire 3, or the 
bump 4 be the external electrode 8 which 
functions as a part for the electric connection 
part with the exterior of a semiconductor device. 
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1 . Semiconductor chip 

2. Die pad 

3. Bonding wire 

4. Bump 

5. Sealing material 

6. Inner lead 

8. Extemal electrode 
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[CLAIMS] 



[ft 1 1 [CLAIM 1] 

^^^^^^^r^tfeb. ^(DM^ a resin sealed surface mounting 

^S(7)M^i^P^p?%t±l y — Kt- semiconductor device, which mounts a 

Sa^L. ^mmUio^Xim^ semiconductor element, wires an inner lead in 
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the electrode on that surface of an element. 
And it performs the resin sealing of that wiring 
part and the above-mentioned semiconductor- 
element part. The back-side part of the inner 
lead to which inside wiring of an above 
mentioning is connected is the external 
electrode at the time of mounting a direct 
semiconductor device. 



[CLAIM 2] 

A resin sealed surface mounting 
semiconductor device of Claim 1 , in which the 
back-side of a semiconductor element has been 
exposed to the outside of a semiconductor 
device via resin material except for direct or 
sealing resin. 



[CLAIM 3] 

A resin sealed surface mounting 
semiconductor device of Claim 1 , in which the 
surface via the back-side part of a 
semiconductor element or resin material except 
for sealing resin is formed more highly one step 
than the surface of an external electrode. 



[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the surface mounting 
semiconductor device by which the resin 
sealing was performed. 

[0002] 



[Vt^(Dmm] [PRIOR ART] 

^ffiHSM^'^ft^SSH As conventionally shown in Fig. 10 in the 

miO\^t(D-m(DmWX'7jk sectional view of that example, a surface 

■t"j:5r 4 2% '^°'J"*'"9 semiconductor device mounts a 
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semiconductor chip 1 in the die pad 2 of the 
lead frame made with the metal (for example, 
being 42% Ni/Fe alloys thickness 0.1 - 0.3 mm). 
As shown in diagram 10A, it connects with the 
inner lead 6 electrically with the bonding wire 3. 

Or as shown in diagram 10B, It connects with 
the inner lead 6 electrically directly by the 
connection electrode called bump 4. 

And, after sealing these by the sealing 
materials 5, such as an epoxy resin, the 
bending formation of the outer lead 7 and the 
external electrode 8 is performed at required 
shape. 
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[0003] 

And, as shown in the side view of diagram 11 A, 
the solder paste 13 is applied to the pattem of a 
substrate 12. Or as shown in diagram 11B, the 
adhesive agent 14 is applied to the substrate 
12, and a surface mounting semiconductor 
device is aligned and mounted on this. 

When using the solder paste 13 such as 
diagram 11A, this substrate 12 is heated 
according to a hot air or infrared rays, and is 
soldered. 

When using an adhesive agent 14 such as 
diagram 11 B on the other hand, it solders by 
immersing a solder tank. 
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[0004] 

However, the surface mounting semiconductor 
device mentioned above is in bending- 
processing. The outer lead 7 and the external 
electrode 8 in the outside of the sealing material 
5 shown in diagram 10A and B. For this 
reason, as shown in the perspective diagram of 
diagram 12A, it is easy to produce the variation 
in the position of the height direction of the 
undersurface of the external electrode 8 to the 
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base of the sealing material 5 of a 
semiconductor device by the variation of this 
forming accuracy. And, as shown in the top view 
of diagram 12B, it is easy to produce a 
deformation of the outer lead 7 to a horizontal 
direction and the external electrode 8. These 
are due to the external power after molding. 

These cause and suitable surface mounting 
becomes impossible at the time of the above- 
mentioned substrate mounting. 

Or, the problem that conducting electrically 
became impossible generated. 

[0005] 

Consequently, in order to eliminate this 
problem, such as the semiconductor device 
currently disclosed by unexamined Japanese 
patent No. 3-3354 gazette shown in Fig. 13, the 
shape that the external electrode 8 is the same 
surface as the base of the sealing material 5, 
and it derives in parallel with a base, is 
proposed. 
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[PROBLEM ADDRESSED] 

By the way, in recent years, it is required that 
the used semiconductor device also achieves a 
size-reduction and making thin-shape as much 
as possible following an electronic device is 
reduced in size and made thin-shape. 
Nowadays, it becomes the size of the 
semiconductor chip by which the size of a 
sealing material is mounted in the inside near. 

Moreover, the thin-shape semiconductor 
device whose thickness is 1.0 mm or less has 
been utilized. 

However, in such a small and thin-shape 
semiconductor device, when it was the shape 
described by unexamined Japanese patent No. 
3-3354 gazette shown in the above-mentioned 
diagram 13, it does not only become large than 
semiconductor chip size. It is far also about 
size, but the problem that it will become thick 
also about thickness is generated. 

This invention is aimed at providing further 
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external electrode or variation at the time of a 
process. 



[SOLUTION OF THE INVENTION] 

In order to solve the problem which was 
described previously, this invention uses the 
lead frame. It has an inner lead and a die pad in 
the same flat surface. The back-side of the 
inner lead electrically connected by a 
semiconductor chip, a bonding wire, or the 
bump was done as a part for the electric 
connection part, i.e., external electrode, with the 
exterior of a semiconductor device. 
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[0008] 



[EFFECT] 

Therefore, the resin sealed surface mounting 
semiconductor device of this invention uses the 
lead frame which has an inner lead and a die 
pad in the same flat surface. The back-side of 
the inner lead electrically connected by a 
semiconductor chip, a bonding wire, or the 
bump was done as a part for the electric 
connection part, i.e., external electrode, with the 
exterior of a semiconductor device. Therefore, 
the size of a semiconductor device can be 
made small to the almost same size as the size 
of a semiconductor chip. 

Moreover, thickness of a semiconductor 
device can be made thin. 
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[Example] 

Hereafter, the resin sealed surface mounting 
semiconductor device of the example of this 
invention is explained in full detail with a 
drawing. 

The sectional view of a first example is shown 
in Fig. 1 . 

First, in diagram 1A, a semiconductor chip 1 
is mounted to the die pad 2 of thickness 0.1 - 
0.3 mm lead frame. A semiconductor chip 1 and 
the inner lead 6 with which a back-side is the 
external electrode 8 are electrically connected 
with the bonding wire 3, and the resin sealing of 
that upper part is performed. The above 
structure is formed. 

Diagram IB shows the example which is 
connecting similarly a semiconductor chip 1 and 
the inner lead 6 electrically by the bump 4. 

There is an advantage that the direction of 
the electric connection due to a bump 4 can 
make still small the size of that sealing-on 
structure material 5 from the electric connection 
method due to the bonding wire 3. 

However, since the thickness of resin of the 
undersurface of a semiconductor chip 1 also 
becomes thin as the thickness of a lead frame is 
thin, it becomes easy to generate faults, such 
as the void (air bubble) at the time of a resin 
sealing. 



[0010] 
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[0010] 

The production method of the semiconductor 
device of a first example is simply explained 
using the sectional view of Fig. 2 and Fig. 3. 

First, the sectional view of Fig. 2 explains a 
first production method. 

As shown in diagram 2A, the lead_frame 
which has the die pad 2 and the inner lead 6 on 
the same flat surface by the similar method as 
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conventionally is used. That semiconductor chip 
1 and the inner lead 6 are electrically connected 
with the bonding wire 3 after mounting a 
semiconductor chip 1 . 

Next, the sealing materials 5, such as an 
epoxy resin, are used and sealed. 

And, it makes the shape which the back-side 
resin part of a semiconductor device is shaven 
off, and is shown in diagram 2B. 

Then, in order to receive the soldering 
property at the time of perfonming substrate 
mounting, it becomes such as diagram 2C by 
giving outer-cladding plating 9. such as solder, 
to the part which the extemal electrode 8 
exposed. 

In this way if the excessive part of the outside 
of the outer lead 7 of the made semiconductor 
device is cut using a die etc., the semiconductor 
device of this example shown in diagram 2D will 
be obtained. 

Below, the sectional view of Fig. 3 explains a 
2nd production method. 

After mounting a semiconductor chip 1 and 
connecting electrically as a first production 
method, it becomes the shape shown in 
diagram 3A by performing a resin sealing with 
the die which has a cavity (digging) only in an 
upper face. 

After this, the semiconductor device of this 
example shown in diagram 38 is obtained by 
performing a disconnecting of the outer- 
cladding plating 9 and the outer lead 7 as a first 
production method. 

In the case of this production method, since 
the burr at the time of a resin sealing etc. may 
have adhered to the part which is going to give 
outer-cladding plating 9, before giving outer- 
cladding plating 9, a pretreatment called the 
deburring due to high-pressure water etc. is 
needed. 

However, operation of shaving off hard 
sealing resin such as a first production method 
can be omitted. 
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[0011] 

The sectional view of a 2nd example is shown in 
Figure 4. 

Structurally, it almost does not vary with 3 first 
operations. 

However, the thickness of the die pad 2 which 
mounts a semiconductor chip, and the external 
electrode 8 consists of very thin (about 1 0-30 
micrometers) conductors, such as a copper- 
laminate. 

The structure of this example can make thin 
no less than several 100 micrometers of the 
thickness of a semiconductor device compared 
with a first example. 

Moreover, the back-side of a semiconductor 
chip 1 forms the structure externally exposed 
via direct or a metal part. 

Therefore there is also an advantage that it is 
easy to escape the heat generated from a 
semiconductor device, after substrate mounting 
at the time of usage. 

The production method of the semiconductor 
device of this 2nd example is simply explained 
using the sectional view of Fig. 5. 

A lead frame is used in the first example 
mentioned above. 

However, in this example, thin conductors, such 
as a copper-laminate, are laminated on the films 
10 which are shown in diagram 5A and which 
the hole opened partially, such as a polyimide. 
The die pad 2, the inner lead 6, and external 
wiring 11 arefomned. 

A semiconductor chip 1 is mounted to the film 
10 to which this conductor was attached, as the 
above-mentioned method, and it connects with 
it electrically. A resin sealing and outer-cladding 
plating 9 are given. Then it becomes the 
structure which shows that sectional view in 
diagram 5B. 

Furthermore, if a film 10 is peeled, applying 
heating etc., it will become the structure of this 
example which is shown in diagram 5C. 

In addition, when peeling a film 10 on the 
outside of the external electrode 8 used for this 
example, it is fine to make thin beforehand. The 
external wiring 11 connected to an external 
electrode as shown in the top view of diagram 
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5D so that the excessive part of a conductor 
may cut simultaneously. 




1 



[0012] 

The sectional view of a third embodiment is 
shown in Fig. 6. 

In a third embodiment, it has the films 10 
such as a polyimide, under the die pad 2 whic 
mounts a semiconductor chip 1 . 

There is no place which changes with the 
example mentioned above out of it. 

However, in the case of this example, there is p 
a film 10 at the place where it is high by the<^ 
thickness of the extemal electrode 8 to the lo 
height of the base of the external electrode 8 
functioning as a part for the connection part at (2. 
the time of substrate mounting. For this \^ 
reason, there is an advantage that a cleaning 14 
effect of the flux after substrate mounting is. 

Moreover, because there are no back-side of iV 
semiconductor chip 1 and part connected 
electrically of a semiconductor device central, 
there is also an advantage which does not f* 
cause which short fault generated at the time of 
substrate mounting. "2^' 

In addition, the diagram where the die pad 2 i-T' 
exists in this example has explained. 7^ 

However, in case of operation, it does notZ'^' 
necessarily restrict with necessity. 

The production method of the semiconductor 2-1^ 
device of a third embodiment is simply *2/l 
explained using the sectional view of Figure 7. 2^ 
In a third embodiment, thin conductors, such as 
a copper-laminate, are laminated on the films 3t> 

1 0 which are shown in Figure 7 A and which the 3 ^ 
hole opened partially, such as a polyimide. The 
die pad 2, the inner lead 6, and external wiring 

11 are formed. 
A semiconductor chip 1 is mounted to the film 

10 to which this conductor was attached, as the 
above-mentioned method, and it connects with 
it electrically. A resin sealing and outer-cladding 
plating 9 is given. Then it becomes the structure 
which shows that cross section in Figure 7 B. 

Furthermore, if the semiconductor-device 
peripheral film 10 is peeled, applying heating 
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etc., it will become the structure of this example 
which is shown in Figure 7 C. 

In addition, it is fine to make thin beforehand 
external wiring 11 of the outside of the external 
electrode 8 as a 2nd example, so that it may be 
easy to cut when peeling a film 10. 
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[0013] 

Furthermore, as the 4th and 5th examples, as a 
sectional view is shown in Fig. 8, the structure 
which has arranged the external electrode 8 
doubly is also produced more easily than the 
example mentioned above. 

In the case of the structure of this example, 
the size of a semiconductor device becomes 
somewhat larger than the above-mentioned 
example. 

However, since the space of external 
electrode 8 partner is made widely, there is an 
advantage that it is hard to generate the bridge 
(short between electrodes) due to the solder at 
the time of substrate mounting. 

[0014] 

Moreover, in the third embodiment shown in the 
sectional view of Fig. 6 as 6th example, by 
removing the film 10 in the center section of the 
perfected semiconductor device, as shown in a 
sectional view in Fig. 9, the back-side part, or 
the surface via resin material except for sealing 
material 5 of a semiconductor chip 1 can be 
made further high than the undersurface of the 
external electrode 8. 

Therefore there is an advantage that the 
cleaning effect at the time of ground mounting 
which the third embodiment incidentally 
described goes up more. 



[0 0 15] 



[0015] 



01/10/22 



12/22 



(C) DERWENT 



JP5-129473-A 



DERWENT 
^ 

THOMSON SCIENTIFIC 



[EFFECT OF THE INVENTION] 

Clearly from the above explanation, in the 
semiconductor device of this invention, because 
the back-side of the node of an inner lead was 
done as the external electrode of a 
semiconductor device, the semiconductor 
device of the size near the size of a 
semiconductor chip can be provided. 

Moreover, the semiconductor device of which 
the thickness is about 0.5 mm can be provided. 



[BRIEF EXPLANATION OF DRAWINGS] 



m 1 1 [FIGURE 1] 

- (7)^^(7)11 1 (D'MM^W^M '^^^ sectional view of the first example of this 
gl^ invention. 

[12121 [FIGURE 2] 

^l(Dmmm(O^^W^mW<D^ The sectional view explaining the first 
1 ©{^^i5c^fe^lJJ.5^i"S Sffffi production method of the semiconductor device 

of a first example. 

[[gl3l [FIGURES] 
H 1 (D'^M^\\(D^^W^^W<dW^ The sectional view explaining the 2nd 
2£7)f^J5fe;^fe^IJi5^i~5K^S production method of the semiconductor device 

of a first example. 

[1214] [FIGURE 4] 

" 0^9^(D||2 (D^Jfe#iJ®^® The sectional view of the 2nd example of this 

invention. 

[12151 [FIGURES] 

% 2 (D'^M^W^'^W'^W<^\^ The sectional view explaining the production 
^^ism^mm-r^m^mo ^^^^^^ semiconductor device of a 2nd 

example. 

[1216 1 [FIGURES] 

- (7)^^c7)||3 cD^Jfe^JcD^® The sectional view of the third embodiment of 

this invention. 

[121 71 [FIGURE 7] 

Wf ^ <^'^M^^\<D^^W^W<Oi^ The sectional view explaining the production 

method of the semiconductor device of a third 
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embodiment. 
[FIGURE 8] 

It is the sectional view of the 4th of this 
invention, and the 5th example, and the 4th 
example and B of A are the 5th example. 

[FIGURE 9] 

The sectional view of the 6th example of this 
invention. 
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[FIGURE 10] 

The sectional view of the surface mounting 
semiconductor device of a prior art example. 

[FIGURE m 

The sectional view of the condition of having 
mounted the surface mounting semiconductor 
device of a prior art example in the substrate. 
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[FIGURE 12] 

It is the explanatory drawing having shown the 
deformation condition of the outer lead of the 
surface mounting semiconductor device of a 
prior art example, and a perspective diagram 
and B of A are top views. 

[FIGURE 13] 

It is the sectional view of the surface mounting 
semiconductor device of a prior art example. 

[EXPLANATION OF DRAWING] 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 



Semiconductor chip 
Die pad 
Bonding wire 
Bump 

Sealing material 
Inner lead 
Outer lead 
External electrode 
Outer-cladding plating 
Film 

External wiring 
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[FIGURE 1] 
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1. Semiconductor chip 

2. Die pad 

3. Bonding wire 

4. Bump 

5. Sealing material 

6. Inner lead 

8. External electrode 
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[FIGURE 2] 
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7. Outer lead 
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[FIGURE 4] 




^8 - {>»mLu^^ivS 



[031 



[FIGURE 3] 
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[FIGURE 5] 
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10. Film 
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[FIGURE 6] 



2 10 9 



im7] 



[FIGURE 7] 
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[FIGURE 8] 
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[FIGURE 9] 
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[FIGURE 10] 
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[FIGURE 11] 
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12. Substrate 

13. Solder paste 

14. Adhesive agent 
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[FIGURE 12] 
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